Little is known concerning the effect of humidity on the absorption of foliarly applied materials or their subsequent translocation. It is generally believed that the higher the humidity at any one temperature, the larger the amount of a foliarly applied material that penetrates the leaf per unit time. Most of the evidence for such an effect has been obtained indirectly. Koontz and Biddulph (16) found that the amount of phosphorus translocated from a given compound seemed to be related to the drying time of the solution on the leaf. By adding glycerine to the treatment solution, the translocation of P32 from an application of KH,PO4 solution was increased. Other workers have reported increased penetration of foliarly applied materials by additives which increase moisture retention. The recent review by Currier and Dybing (7) covers this work. It has been suggested that thin aqueous films on the leaf surface are important in promoting the absorption of nutrient sprays, the existence of the film depends upon the vapor pressure gradient at the leaf surface (4).
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In general, increasing temperature, within physiological limits, has been found to result in increased penetration. Rice (19) using red kidney bean plants studied the absorption of the ammonium salt of 2,4-D. He found that the amount absorbed was positively correlated with temperature over a three-level range of 46 to 580 F, 79 to 820 F and 86 to 920 F. Other workers using soybeans as the test plant found that with increasing temperature, there was an increase in the absorption of the sodium salt of 2,4-D (5,10). Barrier and Loomis (2) reported a temperature effect on the absorption of 2,4-D by soybean seedlings, but no effect upon the absorption of P32. Increased rates of absorption with increasing temperature have been reported for Co60 (9) and manganese (18) .
Known quantities of maleic hydrazide have been applied on several species of plants; the time course of absorption followed as it was affected by temperature and humidity (21) To determine the chemical form in which the C14 was present at the time of extraction from epicotyls for counting, analyses were made of the fresh petioles of treated leaves of plants treated in experiment No. 2 at 300 C, high humidity since translocation was optimal under these conditions and any metabolic conversion would normally be highest at an elevated temperature. At the time of harvest of epicotyls the petioles were bulked, frozen in dry ice, and remained frozen until extraction. The extraction process consisted of grinding ten petioles in a small tissue grinder to which 3 ml of 0.1 N HCI was added. At the completion of grinding 0.5 ml of the unfiltered brei was added to a culture tube and 0.5 ml of 1 N NaOH added. Three 3 ml ether extractions were made of the remaining 2.5 ml of brei. After the ether extractions, 0.5 ml of the extracted brei was again added to a culture tube and 0.5 ml 1 N NaOH added. The NaOH solutions were placed in the oven at 60 to 650 C for 24 RESULTS AND DISCUSSION It is evident that with an increase in temperature there was an increase in the amount of 2,4-D translocated to the epicotyl (figs 1 and 2). This could have resulted from any or all of three effects: A. Increased absorption, B. Increased translocation, C. A preferential accumulation of the 2,4-D in the epicotyl. The last explanation is the most unlikely of the three, for with increasing temperature, radioautograms showed no lack of activity in other parts of the plant. Rather, with an increase of temperature there was also an increase in activity in the petiole of the treated leaf and the hypocotyl. On the basis of the above, an increase in translocation would most likely account for the increase in activity. However. the increase in translocation probably results from a more rapid rate of absorption under conditions of high humidity. Figure 2 shows that at any given temperature for any given time, there was always less 2,4-D translocated into the epicotyl under a low humidity. In figure 1 it can possible. Day (8) , Rice (19) , and WVeaver and DeRose (24) found that under greenhouse conditions the translocation of 2,4-D into the stem was essentially completed 4.5, 4, and 5 hours, respectively, after treatment. Figure 3 indicates that translocated activity in benzoate-treated plants did not vary betxveen 20 and 250 C, but a marked increase was noted at 300 C. At any given temperature and time, the amount of benzoic acid translocated into the epicotyl is less at a low humidity than at a high humidity (fig 4) . Free benzoic acid is reported in some plants (3) however, it is rapidly nmetabolized in incubated pea epicotyl sections (1) . The always less than for a comparable 2.4-D treatment (compare fig 2 with fig 4) . The more diffuse movement of benzoic acid in the treated leaf ( fig 5) is in contrast to the polarized movement of 2,4-D (fig 6) ; the indication is that benzoic acid moves not only in the assimilate stream but spreads throughout the treated leaf. The diffuse spread of activity in the benzoate-treated leaf could be a movement via the symplast and/or apoplast (7) of either benzoic acid and/or a metabolic derivative. This movement is similar to the movement of the more water-soluble herbicides (6) . Benzoic acid is much more soluble in water than 2,4-D.
Leaves of plants treated
A highly significant increase in epicotyl activity of 2,4-D treated plants was found upon an increase of temperature from 25 to 300 C at a high humidity (figs 1 and 2) . A discrepancy in the results might be suggested, had not reruns been made at both temperatures. When a comparison is made of the activity in the epicotyl of plants treated with 2,4-D at temperatures of 200 C (high humidity) with those similarly treated at 30°C (high humidity) a Q,O of about four is apparent for the 4 hour treatment period. This is too high to be accounted for by an enzymatic reaction let alone a diffusional one. In the case of benzoic acid, a Q,o of about two is apparent from a comparison of the 200 C experiment with the 30°C experiment at a 4 hour harvest period (fig 3) . The difference between the two Ql, 's may be accounted for by the loss of activity due to diffused movement in benzoatetreated plants. At even short periods of harvest there was a large difference between the activity in the epicotyl of plants treated at a high or a low humidity ( figs 3 and 4) . In general. little difference was noted in the speed of drying of applied droplets under the various humidities and temperatures, at least there was not enough difference to explain the results.
It was noted in several experiments that stomata were more frequently closed and their apertures smaller at lower humidities than at higher humidities. Plants were grown as previously described to study the degree of stomatal closure as it affected the uptake and translocation of 2,4-D. The experiment was run at 30°C, relative humidity 30 % 3 % and the plants were harvested PLANT PHYSIOLOGY (17) should be given due consideration (20) . The (lirect involvement of these ectodesmata in the penetration of foliarly applied herbicides or nutrients has not as yet been shown; they may function more efficiently at higher humidities in absorption phenomenion.
SUMMARY AND CONCLUSIONS
Radioautograms were used as a qualitative estimate and counting as a quantitative estimate of the absorption and translocation of C14-labelled 2,4-D and benzoic acid applied to red kidney bean plants for 2, 4, 6, and 8 hours. The compounds were applied as the triethanolamine salts.
With increasing temperatures from 20 to 300 C increased absorption and translocation of both compounds were found. At temperatures of 20. 25 , and 300 C less 2,4-D or benzoic acid was absorbed and translocated at low humidities (34-48 %) than at high humidities (70-74 %). The increased absorption and translocation at a higher humidity was correlated with the degree of stomatal opening.
The movement of 2,4-D in the leaf, as indicated by radioautograms, was confined in general to the vascular bundles and followed the route of the assimilate stream out of the leaf and into the stem, bud, and roots. The benzoate-treated plants showed not only a similar movement out of the leaf but also a diffuse movement away from the treated areas to all parts of the treated leaf.
Studies involving extraction of the radioactivity and partitioning in solvents coupled with chromatography showed the bulk of the radioactivity was being translocated as free 2 
